The goal of waste management, above all, is to contribute to a healthy and sustainable environment for our societies. In order to achieve this end, the focus of waste management needs to be put on preventing health hazards and pollution for humans and the environment, and only then waste can be considered as a resource. While this precondition is true for all societies, the focus of activities in waste management in various regions of the world nevertheless is different owing to the fact that the waste management sector is in diverse stages of development. If one tries to break down the life cycle of waste management, one could differentiate the following stages that must always be accomplished consecutively.
Sensitisation
A basic foundation of proper solid waste management is a wellinformed body of decision makers who are fully aware that waste management is needed as a basic public service. Hence, waste management needs to be an integral part of every locality's political decision processes along with other basic goals, such as safe drinking water supply, wastewater treatment and all other elements of public infrastructure. Also, strategic plans for implementing basic waste management need to be developed. Finally, sufficient public funds need to be budgeted to adequately fund a reliable and safe waste management infrastructure.
Implementation/integration
Basic waste management infrastructure in terms of waste collection and sanitary landfilling is to be implemented. Furthermore, people who already take care of waste management in one way or the other, but who are not yet part of a formalised waste management system -the so-called informal sector -need to be recognised and gradually integrated into the formal waste management system. Clear and well-defined rules need to be established in order to enable a level playing field for all parties involved. Awareness raising is needed to involve a minimum level of citizens' cooperation.
Transition
Once a basic waste management infrastructure is in place and clear rules are defined the foundation for public health -as far as it can be influenced by the waste management sector -is established. Now the focus of waste management may shift to issues linked to the recovery of resources (secondary materials) from waste. In this stage, a broader involvement of the citizens is needed in order to attain effective resource recovery solutions, such as separate collection systems.
Optimisation
The waste management sector has become a fully recognised sector in the economy at eye level with the production sector providing valuable resources for it. Technological solutions need to be optimised and automatised. Basic questions like 'How much recycling is needed?', 'What counts as recycling?', 'What extent of recycling is sustainable?' and 'What form of recovery is to be preferred?' need to be answered, the regulatory framework adopted and market conditions accommodated in order to enable optimal answers to these questions.
These stages are the same for any country in the world, solely the timing (what happens when and at which speed) is different. Functioning administrative structures and politicians taking responsibility are major prerequisites for Stages 1 and 2, whereas market factors play an important role in Stages 3 and 4.
International conferences, such as the upcoming International Solid Waste Association (ISWA) annual congress in Novi Sad (19-21 September 2016), are the right platforms for sharing visions, experiences and learnings about the life cycle of waste management. Conference participants, including decision makers, engineers and scientists, can raise awareness through formal presentations and informal exchanges, to head off mistakes, identify funding sources and accelerate the speed towards achievement of sustainable waste management systems. Challenges are plentiful, in all locales, so solutions must reflect local physical, cultural and political conditions that interface with waste management solutions.
As the quantity of waste on the planet has constantly grown, and still is growing, as a result of industrial and human activities, turning waste back into a resource is a key challenge of modern society in developed as well as developing countries. In too many countries, landfilling is still the only treatment option because, when done right, it is safe and economical, but certainly landfilled wastes are at least temporarily lost to commerce. We must not forget the huge quantities of waste that is not regularly or formally collected (mainly in developing countries); instead being dumped at the roadside and ending up on rivers banks and the oceans owing to the carelessness of human beings. This fugitive waste can be a serious source of infections and diseases in many developing countries, which furthermore represents a huge external cost that is rarely taken into account when planning for infrastructure improvement.
Waste Management & Research 34(9) Besides these rather technical issues, functioning waste management builds on the trust of citizens. Unfortunately, this trust often does not exist in developing countries. Politicians and also citizens must be aware that waste management needs to be taken care of and must build up confidence in systems and technologies. Statements like 'not in my backyard' and 'not during my term of office' have been heard in both developed and developing countries. Over time, however, the trust of citizens has improved and structures have developed such that new waste management projects -as long as they are executed professionally -can be realised with low or no public objections. For instance, just recently the waste management authority of Vienna managed to get the authorisation for a major increase of the capacity of the Rautenweg Landfill by the means of an environmental impact assessment licencing procedure without a single citizen objection. The attainment of this degree of confidence in waste management strategies needs to be a goal in many countries in order to achieve sustainable waste management.
We also need to recognise that the linear system of the economy (extraction, manufacturing, use and disposal), which has long prevailed in human societies, is reaching its limits. The forecasted depletion of a number of natural resources and fossil fuels has to be controlled in order to stay within environmentally compatible limits. Therefore, we need a new society model that uses and optimises the stocks and flows of materials, energy and waste, pursuing the goal to use all resources efficiently. Having a broader look at the economy sector and social challenges, such as unemployment, it becomes clear that we also need a new model that creates jobs and is a generator of local and non-transferable employment options. The transition from the linear system of the economy towards the circular economy offers opportunities for this. Innovative policy in the waste management sector is related to the circular economy concept. A transition towards the circular economy can bring about lasting benefits of a more innovative, resilient and productive economy.
The principal benefits to moving to the circular economy are as follows.
• • Substantial net material savings and reduced exposure to price volatility. • • Increased innovation and job creation potential.
• • Increased resilience in living systems and in the economy.
The concept of a circular economy as such is not that new. It dates back to the rise of environmental thought in 1970s and is connected to several associated concepts and approaches -blue economy, cradle-to-cradle, industrial ecology, resource efficiency, zero waste and other (European Environmental Agency, 2016; GIZ, 2015) . However, it has only recently been brought up in the global environmental discussion aiming at sustainable economic growth and focusing strongly on waste avoidance, reuse preparation, recycling, energy recovery and thereby minimisation of landfilling -backed by the EU waste policy switch in 2015 to a circular economy model. The development of a circular economy should help lower use of resources, decrease waste production and limit energy consumption. In addition, moving towards a circular economy is at the heart of the resource efficiency agenda established under the Europe 2020 Strategy for smart, sustainable and inclusive growth (European Commission, 2014) .
A lot has been said about global shortages of resources, increase of energy costs and the overall state of the environment and climate change. The concept is seen as a practical solution to the planet's emerging resources problem, which is linked to the increasing global population and rapid growth in developing countries and emerging economies.
With new business models, the concept brings high economic potential, since it reduces the dependence of industries on imports and increases competitiveness by reducing production costs. It involves not only the collection and recycling of all materials, but includes intelligent design, in order to enable the product to be recycled as fully as possible at the end of its life cycle, as well as the recovery of the raw materials it contains.
The EU circular economy package comprises various legislative proposals and measures in the areas of production (product design and production processes), consumption and waste management, as well as concrete targets for creating an ambitious long-term roadmap for waste management and recycling in Europe. The objectives include:
-a recycling rate of 65% for household waste by 2030; -a recycling rate of 75% for packaging by 2030;
-an obligatory reduction of landfill disposal to a maximum of 10% of all waste by 2030;
-a ban on landfill disposal of separately collected waste (e.g. paper, glass packaging);
-economic incentives to make landfill unattractive.
While the EU is working on improving its recycling systems to achieve these objectives, many developing countries and emerging economies are still challenged with upgrading unsustainable waste management systems. Can the concept of a circular economy support these countries to optimise their waste management? This year the ISWA World Congress will therefore focus on the issue of a circular economy and waste management, trying to answer the above question. This is behind a full-day programme on this topic, organised with the support of the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, and its project 'Municipal Waste and Wastewater Management' in Serbia (GIZ IMPACT), on behalf of the German Federal Ministry for Economic Cooperation and Development (BMZ), providing advisory support to the Serbian government in moving towards a circular and a recycling economy. Germany has started to make its first moves towards a circular economy almost half a century ago, and has achieved remarkable results in the recycling sector; its expertise and practical experience is being transferred to many countries worldwide through German Government programmes commissioned to GIZ, including the region of South Eastern Europe. These experiences will be shown at the ISWA World Congress, since once a year this Congress opens its doors for exchange and solution-finding to all interested parties and it has a leading role in connecting representatives of academia, decision-makers and other professionals in the waste management sector. Results of successful cooperations established in this way, so far between technical universities from Germany, Austria and Serbia, for example, in developing joint projects for optimisation of waste management in the regions, will also be presented.
With several broad topics that deal with hazardous waste and a circular economy, good governance as key to improving waste management, waste management decision support models, higher education and knowledge transfer in waste management, but especially with contributions dealing with implementation/ integration, transition and optimisation in waste management, our Congress offers the chance for experts, consultants, scientist, researchers, and also for other interested engineers, students and citizens, to see latest achievements in the waste management sector.
